SUMMARY. The results were compared of submitting simple swabs, swabs in Stuart's Transport Medium (STM) and swabs in Robertson's cooked-meat broth (RCMB), from 100 potentially or definitely infected sites in patients undergoing general surgery. Significantly more positive bacterial cultures were obtained from swabs sent in RCMB (65)' than from swabs sent either in STM (39) or as simple swabs (32). The isolation of potentially significant organisms from only the RCMB series could influence clinical management. The conventional reluctance of bacteriologists to accept evidence obtained from RCMB cultures seeded directly in the ward or at operation is challenged.
INTRODUCTION
Simple swabs, even when plated out immediately, lose up to 90% of their inoculum (Ross et al. 1982) . Collee et al. (1 974) showed that a 3040% reduction in the isolation rates of anaerobic bacteria could occur, because of desiccation and exposure to air, if dry swabs were not plated out within 4 h.
Several studies with either Robertson's cooked meat broth (RCMB) or Stuart's transport medium (STM) have demonstrated that the use of a transport medium increases the bacteriological isolation rate (Leigh, 1974; Leigh et al., 1974; Kelly and Warren, 1978) . To date, no study has compared the relative values of RCMB and STM, but a recent study by Pollock et al. (1978) in which bacteria were more often isolated from tissue fragments placed in RCMB than from swabs is relevant to the case that we wish to make in this paper. R. S. MILES ET AL.
together to the laboratory for bacteriological investigation. The interval between charging the swab and processing it in the laboratory was 1-6 h.
Cooked-meat-broth medium. RCMB was prepared from fresh bullock heart as described by Cruickshank et al. (1975) except that Brain Heart Infusion Broth (Oxoid) was used as the liquid phase of the medium. After sterilisation, the pH of the broth over the meat should be about 7.5 and the medium has a shelf life of approximately 3 weeks before possible deterioration of the medium occurs (Barr, 1980) . Culture. Simple swabs and swabs in STM were cultured on blood agar and MacConkey agar, both incubated aerobically with C02 lo%, and on blood agar incubated anaerobically with C 0 2 10%. Primary RCMB cultures were also seeded from these swabs. After incubation for 24 h subcultures were made from the RCMB in the usual manner on to blood agar and MacConkey agar plates incubated aerobically in C02 lo%, and on to blood agar and blood agar with gentamicin 20 mg/L incubated anaerobically with C02 10%.
Swabs originally submitted in RCMB were incubated for 24 h in the direct RCMB, which was then subcultured on to a similar set of agar plates. Identification of organisms was by routine laboratory methods.
It should be noted that three RCMB cultures were made for each specimen, i.e., direct RCMB seeded in the clinical area, and from the STM and simple swabs when these were being processed in the laboratory. All results were recorded and assessed. Table I shows the results obtained from 100 swabs taken from different patients. A total of 43 organisms (29 aerobes, 14 anaerobes) were isolated from all three swabs taken from 32 patients, irrespective of the method of transport (table 11) . In seven cases, 10 additional isolates (4 aerobes, 6 anaerobes) were cultured from STM, but not from simple swabs. These additional isolates were also obtained from the direct RCMB series. From a further 26 patients, direct RCMB swabs yielded 26 additional isolates (15 aerobes, 11 anaerobes) that were not cultured from swabs sent in STM or from simple swabs (table 111) . Table IV shows detailed results of cultures from a selection of sources including soft tissue abscesses, appendix stumps, wound swabs and peritoneal swabs. Our results show a significantly higher positive rate of culture and isolation from swabs sent in direct RCMB than from those transported in STM or sent as simple swabs (x2 = 13-54, p = 0.00 1 and x2 = 2 1 a79, p = 0.00 1 respectively).
RESULTS

DISCUSSION
The recovery of organisms from swabs depends on many variables. For example: the technique of taking a swab influences the number of organisms picked up on the swab; there is variation in the distribution of organisms on the swab head; and even the best quality swabs and good techniques will allow detection of only a fraction of the numbers of organisms initially present at a site (Collee et al., 1974; Ross et al., 1982) . Moreover, laboratory techniques of plating out swabs and the periods after which the plates are inspected may influence further the number of organisms recovered.
It has been shown that the use of STM rather than simple swabs can double bacterial isolation rates (Kelly and Warren, 1978) . Pollock et al. (1978) reported that fragments of the lining of potentially contaminated organs transported in RCMB gave a higher yield of organisms than cotton-wool swabs in STM. Yrios et al. (1975) adversely affected by transport media, whilst anaerobic organisms need transport media to survive. Ross et al. ( 1 982) showed that transport media may adversely affect the viability of some organisms. To some extent, the use of a transport medium almost invites further delay in getting a specimen actively processed. We have shown that the isolation of both aerobic and anaerobic organisms can be increased by the transport and direct culture of swabs in RCMB.
The results of cultures taken from sites such as soft tissue abscesses and appendix stumps showed little difference overall between those from swabs sent simply, or in STM or in RCMB. We assume that a swab can be well loaded from such a site and that the inoculum is thereby protected. The increased numbers of possibly significant isolations from direct and enrichment cultures in RCMB from other sites such as peritoneum and wounds and drains are striking. Similar numbers of aerobic and anaerobic organisms that are potential surgical pathogens were isolated from swabs sent in RCMB but not from simple swabs nor from swabs sent in STM from these sites. It is conceded that the numbers of anaerobes recovered would have been increased if a 48-h incubation period had been allowed before reading the plates.
RCMB is used by many laboratories as an enrichment medium to resuscitate organisms present on the original swab but lost to direct culture in the course of transportation. It seems logical to inoculate the RCMB at the bedside or in the operating theatre rather than some hours later in the laboratory. This may be of little advantage when large numbers of organisms are likely to be present, but swabs taken from surgical wounds and the peritoneum yield variable numbers of organisms; some organisms will not be isolated unless RCMB is used as an enrichment culture. This is particularly relevant when swabs are delayed in transit to the laboratory, though that fault should be corrected at ward management level. We note the limitations of our own system in this context.
Organisms should not replicate while in transport media. A conventional argument of microbiologists is that organisms isolated from RCMB include bacteria not normally considered as pathogens and that their isolation is not significant (Pollock et al., 1978) . Hence "transport" in RCMB is a misnomer, and the practice is certainly vulnerable to the charge that clinically insignificant contaminants may multiply at this stage and alter the proportions of organisms as seen on a primary culture plate. However, if the primary culture misses a significant isolate and if direct RCMB -culture detects it, clinical bacteriologists must review their position. We feel that our results sustain the case for such a review.
It is difficult to ignore organisms isolated from RCMB, whether the medium is used as an enrichment culture only or as a combined enrichment and transport medium. Raahave (1979) claimed that a velvet pad rinse technique allowed quantitation of bacterial densities and yielded more isolates that might be clinically significant. The use of RCMB inoculated directly will not allow quantitation, but early qualitative results of such cultures might alert the surgical team.
In many surgical cases, an early knowledge of organisms present and their in-vitro sensitivities can vitally influence a patient's clinical management. We believe that it is better to know of the presence of pathogenic organisms and interpret their significance in the light of the patient's subsequent clinical course than to remain ignorant of potentially dangerous organisms.
RCMB can be a difficult medium to prepare; commercial preparations of RCMB that do not contain real meat particles are not recommended and the home-made medium has a short shelf-life because of spontaneous pH and Eh alterations. Our study clearly shows that the use of RCMB as an enrichment medium after receipt of the swab in the laboratory is not the best method of recovering organisms. To maximise recovery of organisms, swabs should be submitted directly in RCMB. We recognise that swabs, however they are transported to the laboratory, are inferior to frank pus which should be collected whenever possible and sent to the laboratory. Our present study of the role of RCMB made no attempt to correlate the development of wound infections with positive isolates or to assess the predictive value of the exercise in terms of subsequent infection (see Kelly and Warren, 1978 and Pollock et al., 1978) . A study is now in hand to determine whether swabs sent in RCMB or direct plating of a specimen at the bedside provides a better basis for prediction of those patients at risk of subsequent wound infection.
